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Abstarct:  

Calcium and occasionally iron deposition in the blood vessels of various brain 

structures causes intracranial calcification .Physiological intracranial 

calcification are common in both male and female at any age and any ethnicity. 

This study involved 100 patients of which 81 were male and 19 were female with 

age range between 20 and 70 years. The CT equipment used in this study was 

Helical or Spiral 3D CT.A thorough knowledge of the same is essential for the 

both the radiologist and practising physician for accurate evaluation of brain in 

neuroimaging modalities like CT.  This study in such a way helps the radiologist 

as well as physician to rule out the differences between a pathological and 

physiological intracranial calcification. The most important characteristics that 

distinguish them from problematic brain calcifications are their size, density, 

pattern, location in the brain, and distribution of age and sex. The accuracy of the 

evaluation of the brain in neuroimaging modalities like CT depends on the 

radiologist's and practising physician's complete knowledge of the same.  In order 
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to distinguish between an intracranial calcification that is pathogenic and one that 

is physiological, this study is helpful to both the radiologist and the physician. 

Key words: calcifications, pineal gland, choroid plexus, basal ganglia, falx 

cerebri 

INTRODUCTION: 

                   Calcium and occasionally iron deposition in the blood vessels of 

various brain structures causes intracranial calcifications.They can occur both in 

normal and abnormal cranial tissues. Computed tomography (CT) is the most 

used modality for finding these calcifications (Uduma  et al.2012). Although CT 

is very useful for assessment of head and neck injuries due to short time duration, 

easy to access, fine resolution of bony detail and they are also sensitive to 

intracranial calcifications and thickness of them so that one can easily rule out 

whether it is physiological or pathological(Bayrak et al 2019).   

             Physiological intracranial calcification are common in both male and 

female at any age and any ethnicity (Saade et al 2019). They are generally not 

accompanied by any diseases and do not have any evidences of demonstrable 

pathological cause.  The physiological calcifications include calcifications of 

pineal gland, habenula, choroid plexus, falx, and some idiopathic calcifications 

in the basal ganglia, vessel walls, sagittal sinus, lens and other non-defined 

areas(Gonçalves et al 2010). The physiological intracranial calcifications are very 

sensitive in CT and can be able to measure the size .The Hounsfield unit (HU) is 

the unit used in CT for measuring the radio density. It helps the radiologists in 

the interpretation of images and diagnosis of the disease (Uduma et al 2012). 

More dense tissue has higher absorption of X-ray beam and appears bright 

whereas less dense tissue has less absorption of X-ray beam and appears light in 

CT.  
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  In this study the images were taken using PHILIPS 128 SLICE ingenvity 

CT. The purpose of the study is to determine the incidence of non-pathological 

intracranial calcification. Familiarity with intracranial findings such as 

physiological or pathological calcifications is important to our profession for 

diagnostic and medicolegal reasons. By knowing the location of non-pathological 

intracranial calcification, the patient can be reassured 

MATERIALS AND METHODS: 

The present study was conducted in Department of Radiology and Imaging 

Sciences, Dhanalakshmi Srinivasan Medical College and Hospital, Siruvachur, 

Perambalur during the period of March 2015 .Ethical clearance was duly obtained 

from institutional ethics committee . Out of 100 sample received 81 male and 19 

female samples.  

          This study involved 100 patients of which 81 were male and 19 were 

female with age range between 20 and 70 years. The CT equipment used in this 

study was Helical or Spiral 3D CT. The helical or spiral CT machines have a 

computer systems integrate the data of the moving individual slices to generate 

three dimensional volumetric information (3D-CT scan). The data stream 

representing the varying radiographic intensity sensed reaching the detectors then 

computer processed to calculate cross sectional estimations of the radiographic 

density, expressed in Hounsfield units. Calcification was defined as hyper 

attenuating material in respect to gray matter. Most of patients were referred for 

suspected intracranial injury or stroke. Calcifications were examined in various 

areas such as the pineal gland, choroid plexus and falx, basal ganglia. 

CT Protocol  
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        CT was done with patient in supine position in 128 slice multidetector CT. 

0.6 mm thickness images were reconstructed. Images of brain were acquired 

parallel to orbito-meatal line. Only non-contrast images were selected for purpose 

of study 

RESULT  

According to the findings of this study, overall intracranial calcification is 

present in 100 of the cases, with 81 males and 19 females. Gender and the 

frequency of intracranial calcifications were found to have a significant 

relationship (figure 3). The study was conducted on people ranging in age from 

21 to 80. The majority of calcifications are found in people aged 40 to 50 [figure 

2]. The risk of intracranial calcification rises with age. Pineal calcification was 

found in 60% of the cases in this study, with 53% being male and 47% being 

female. The density of the calcification is higher in males than in females. The 

average size of pineal gland calcifications in our study was 5 mm to 6 mm. Males 

have a higher mean incidence of pineal gland calcification than females, which is 

statistically significant (P =0.02). Choroid plexus calcification was observed in 

the glomus of both lateral ventricles in this study, ranging in age from 20 to 80 

years old and was symmetrical in most individuals. Frequency of calcification 

also increased with age. In this study we found subjects had calcifications in both 

pineal and choroid plexus (60% in pineal and 43% in choroid plexus), it was the 

highest among any two areas of combined calcifications. Choroid plexus 

calcification is known to be associated with pineal gland calcification [figure 4]. 

Males had a higher mean incidence of choroid plexus calcification than females, 

which is statistically significant (P=0.03). In this study, 8% of the studied 

population had dural calcifications, with the majority being male. Males also had 

a higher calcification density than females. The prevalence of falx cerebri is also 
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higher in males than in females, and this difference is statistically significant 

(P=0.01). In this study, only 1% of the scanned population had calcifications in 

the basal ganglia, and female subjects had a higher density than males. Males 

have a higher mean rate of basal ganglia calcification, which is statistically 

significant (P=0.02). 

 

 

 

 

DISCUSSION 

 

                Physiologic intracranial calcifications are common in CT, however 

different authors described different incidence of intracranial calcifications. 

Daghighi et al  2007  studied intracranial calcifications in Tabriz, Iran Total 

patients were 1569 in the study. They used 3rd generation CT scanner and used 

5/10 mm thick slices. Findings of the study were the incidence of pineal 

calcifications was 71%, 66% choroid plexus, 20% Habenula, 7.3% tentorium 

cerebelli, sagittal sinus or falx cerebri and 0.8% basal ganglia calcifications 

                 Kwak et al  studied intracranial calcifications in 2877 patients on 

several 3rd generation CT scanners at Ishikawa Japan. They observed the 

incidence of pineal calcifications as 67% in pineal gland, 57% in choroid plexus 

and 7.5% in basal ganglia. We studied intracranial calcifications on an 

ultramodern 128 slice CT scanner. Pineal calcification was seen in 60%, choroid 

plexus calcification noted in 43%, falx cerebri calcification was noted in 8% and 

basal ganglia calcification was noted in 2%.Largest study   for intracranial 

calcifications was done by Yalcin et al 2016.  They studied 11,941 subjects using 
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a combination of 4 row and 64 row CT scanners. They found a prevalence of 

71.6% for pineal calcifications and of 70.2% for choroid plexus calcifications. 

                According to current study, pineal gland calcification is the most 

common intracranial physiological calcification, with Choroid plexus 

calcification was in the second place.Weins J et al 2003  reported the same 

RELATION OF CALCIFICATION WITH GENDER:    

                  This study shows that the overall intracranial calcification is present 

in 100 of the cases, of which 81 were males, and 19 were females. A significant 

association was found between gender and frequency of intracranial 

calcifications. In general, physiological calcifications are more common in men 

than in women and this is in agreement with Daghighi MH et al 2007. 

RELATION OF CALCIFICATION WITH DIFFERENT AGE GROUPS: 

                 The study done among different age groups ranging between 21-80. 

Of that 40-50 age group shows majority of calcifications. The incidence of 

intracranial calcification increases with age (Sedghizadeh et al 2012).  

PINEAL GLAND CALCIFICATIONS: 

                  The pineal gland is a small, pea-shaped gland in the brain. It produces 

the hormone called melatonin. Calcification of the pineal gland is quite common. 

In the study of Kwak et al 1988. in Japan the incidence of pineal gland 

calcification was the most common intracranial physiological calcification. The 

size of physiological pineal calcification is usually 3-5 mm. If it is greater than 1 

cm then pathology like pinealoma, teratoma AVM , craniopharyngioma to name 

a few of calcified tumours that occurs in pineal gland should be looked 

for[Kiroglu Y et al 2010]. In our study the average size of pineal gland 

calcifications were 5 mm to 6 mm (figure 1). In this study pineal calcification was 
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found in 60% of cases, of that 53% were male and 47% were female. The density 

of the calcification is comparatively higher in males than in females. 

CHOROID PLEXUS CALCIFICATION: 

The choroid plexus or plica choroidea, is a plexus of cells that arises 

from the tela choroidea in each of the ventricles of the brain. In this study we 

found choroid plexus calcification ranged from 20 years to 80 years of age in the 

glomus of both lateral ventricles and was notably symmetrical in most patients. 

Frequency of calcification also increased with age. In this study we found subjects 

had calcifications in both pineal and choroid plexus (60% in pineal and 43% in 

choroid plexus), it was the highest among any two areas of combined 

calcifications (figure 2). Choroid plexus calcification is known to be associated 

with pineal gland calcification(Kwak R et al 1988).The frequency of pineal gland 

and choroid plexus calcifications show a steady increase in both sex groups The 

incidence of normal pineal gland and choroid plexus calcifications were higher 

in males than females by 13.1% and 6.0% respectively [Admassie et al 2009] 

which was also noted in this study. 

FALX CEREBRI CALCIFICATIONS: 

                   The falx cerebri, also known as the cerebral falx, is a large, crescent-

shaped fold of meningeal layer of dura mater that descends vertically in 

the longitudinal fissure between the cerebral hemispheres of the human brain. 

Physiologic calcifications of the dura are very common in older age groups and 

are usually located in the falx or the tentorium (figure3).Presence of dural 

calcifications in children or young adults should raise the suspicion of underlying 

pathology. According to Yalcin et.al, dural calcifications were seen in up to 

12.5% of the studied population with the majority found in male patients. 

Subjects with dural calcifications were older than those with pineal, choroid or 

https://en.wikipedia.org/wiki/Plexus
https://en.wikipedia.org/wiki/Cell_(biology)
https://en.wikipedia.org/wiki/Tela_choroidea
https://en.wikipedia.org/wiki/Meninge
https://en.wikipedia.org/wiki/Dura_mater
https://en.wikipedia.org/wiki/Longitudinal_fissure
https://en.wikipedia.org/wiki/Cerebral_hemispheres
https://en.wikipedia.org/wiki/Human_brain
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habenular calcifications with a mean age of 53.1. Of note, choroid plexus 

calcifications were concomitantly seen in up to 78.4% of patients with dural 

calcifications (Yalcin et al 2016). However, according to whitehead et.al, (5) 

dural calcifications were present in only 1% of the studied population with an age 

range between 29 – 87 years. 

                   In this study 8% of studied population having dural calcifications of 

that majority were male. The density of calcification was also higher in males 

than in females 

BASAL GANGLIA CALCIFICATIONS: 

           The basal ganglia (or basal nuclei) are a group of subcortical nuclei, of 

varied origin, in the brains of vertebrates. Basal ganglia calcification is common 

and is seen in approximately 1% of all CT scans of the brain (figure 4), depending 

on the demographics of the scanned population. It is seen more frequently in older 

patients and is considered a normal incidental and idiopathic finding in an elderly 

patient but should be considered pathological in persons younger than the age of 

40.  In this study also only 1% of scanned population were seen with calcifications 

in basal ganglia and predominantly female subjects had higher density than male 

CONCLUSION: 

 

        Physiological Intracranial calcification is common and may occur in the 

brain parenchyma, meninges, pineal gland, habenula, and choroid plexus and 

within vessel walls. Increasing accuracy of CT helps to detect higher prevalence 

of physiological intracranial calcification. Physiological intracranial calcification 

can be a common finding in CT whereas the pathological calcifications are rare.     

Normal physiological calcifications in CT have a known location where they 

usually occur. Certain parameters like age and sex distribution, location in the 

https://en.wikipedia.org/wiki/Subcortical
https://en.wikipedia.org/wiki/Nucleus_(neuroanatomy)
https://en.wikipedia.org/wiki/Brain
https://en.wikipedia.org/wiki/Vertebrate
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brain, patterns, size, and density are the key factors to differentiate them from 

pathological brain calcifications. A thorough knowledge of the same is essential 

for the both the radiologist and practising physician for accurate evaluation of brain 

in neuroimaging modalities like CT.  This study in such a way helps the 

radiologist as well as physician to rule out the differences between a pathological 

and physiological intracranial calcification. 

          

 

 

Chart: 1 Distribution of calcifications at different sites 
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            Chart -2 Distribution of calcifications among different age groups 
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Chart: 3 Distribution of calcifications between male and female 

 

 

 

Chart: 4 Correlation between pineal gland and choroid plexus 

 

 

 

 

 

 

   

0

5

10

15

20

25

21-30 31-40 41-50 51-60 61-70 71-80

ca
lc

if
ic

at
io

n
s

age groups

choroid plexus pineal gland



  
NeuroQuantology | December 2015 | Volume 13 | Issue 4 | Page 652 – 665 | doi: 10.48047/NQ.2015.13.4.885 
Dr  Karthika / Prevalence, Anatomical Distribution, and Morphometric Characteristics of Intracranial Calcifications on Computed 

Tomography: A Retrospective Original Research Study  

 

Eissn: _1303-5150                     663       www.neuroquan tology.com  

 

 

 

 

 

References: 

1. 2019 .,Saade C, Najem E, Asmar K, Salman R, El Achkar B, Naffaa L. 

Intracranial calcifications on CT: an updated review. Journal of radiology 

case reports. Aug;13(8):1. 

2. 2010,Kiroglu Y, Çalli C, Karabulut N, Öncel Ç. Intracranial calcifications 

on CT. Diagnostic and Interventional Radiology. Dec 1;16(4):263. 

3. ,2020 Noro F. Intracranial calcifications-the eternal companions. 

Radiologia Brasileira. Aug;53(4):VII-I. 

4. 2012 ,Sedghizadeh PP, Nguyen M, Enciso R. Intracranial physiological 

calcifications evaluated with cone beam CT. Dentomaxillofacial 

Radiology. Dec;41(8):675-8. 



  
NeuroQuantology | December 2015 | Volume 13 | Issue 4 | Page 652 – 665 | doi: 10.48047/NQ.2015.13.4.885 
Dr  Karthika / Prevalence, Anatomical Distribution, and Morphometric Characteristics of Intracranial Calcifications on Computed 

Tomography: A Retrospective Original Research Study  

 

Eissn: _1303-5150                     664       www.neuroquan tology.com  

5. 2015,Whitehead MT, Oh C, Raju A, Choudhri AF. Physiologic pineal 

region, choroid plexus, and dural calcifications in the first decade of life. 

American Journal of Neuroradiology. Mar 1;36(3):575-80. 

6. 2019,Bayrak S, Bulut DG, Çakmak ES, Orhan K. Cone beam computed 

tomographic evaluation of intracranial physiologic calcifications. Journal 

of Craniofacial Surgery. Mar 1;30(2):510-3. 

7. 2012 Uduma UF, Pius F, Mathieu M. Computed tomographic pattern of 

physiological intracranial calcifications in a city in central Africa. Global 

Journal of Health Science. Jan;4(1):184... 

8. 2020 Gonçalves FG, Caschera L, Teixeira SR, Viaene AN, Pinelli L, 

Mankad K, Alves CA, Ortiz-Gonzalez XR, Andronikou S, Vossough A. 

Intracranial calcifications in childhood: Part 1. Pediatric Radiology. 

Sep;50(10):1424-47. 

9. 1988 Kwak R, Takeuchi F, Ito S, Kadoya S. Intracranial physiological 

calcification on computed tomography (Part 1): Calcification of the pineal 

region. No to shinkei= Brain and nerve.  Jun 1;40(6):569-74. 

10.   2007 Daghighi MH, Rezaei V, Zarrintan S, Pourfathi H. Intracranial 

physiological calcifications in adults on computed tomography in Tabriz, 

Iran. Folia morphologica. 66(2):115-9. 

11.  1988 Kwak R, Takeuchi F, Yamamoto N, Nakamura T, Kadoya S. 

Intracranial physiological calcification on computed tomography (Part 2): 

Calcification in the choroid plexus of the lateral ventricles. No to shinkei= 

Brain and nerve. Aug 1;40(8):707-11. 

12.  2016 Yalcin A, Ceylan M, Bayraktutan OF, Sonkaya AR, Yuce I. Age and 

gender related prevalence of intracranial calcifications in CT imaging; data 

from 12,000 healthy subjects. Journal of chemical neuroanatomy. Dec 

1;78:20-4. 



  
NeuroQuantology | December 2015 | Volume 13 | Issue 4 | Page 652 – 665 | doi: 10.48047/NQ.2015.13.4.885 
Dr  Karthika / Prevalence, Anatomical Distribution, and Morphometric Characteristics of Intracranial Calcifications on Computed 

Tomography: A Retrospective Original Research Study  

 

Eissn: _1303-5150                     665       www.neuroquan tology.com  

13.  2009 Admassie D, Mekonnen A. Incidence of normal pineal and choroid 

plexus calcification on brain CT (computerized tomography) at Tikur 

Anbessa Teaching Hospital Addis Ababa, Ethiopia. Ethiopian medical 

journal.  Jan 1;47(1):55-60. 

14.  2003 Freyschmidt J, Brossmann J, Wiens J, Sternberg A. Freyschmidt's" 

Koehler/Zimmer" borderlands of normal and early pathologic findings in 

skeletal radiography. George Thieme Verlag; . 

 


